In Support of HB 594 :=zya7e HiGHWAYS AND TRANSPORTATION

- EXHIBIT NO. /

"I ask you to vote favorably on HB594, requirirty th s A 952//
consumer recycled material in highway projethLLJAml\lcmagéf_Eof_iaka____
County's Solid Waste and Recycling programs and as President of
Recycle Montana, I can tell you that the materials listed in the bill for
possible incorporation into highway projects, are some of the most
difficult materials to divert from burial in our landfills. MDOT
previously proved in demonstration projects the viability of using glass
and approved it for general usage. This bill does not ask for the
materials to be subsidized, only that they be used when the cost is less
than or equal to the cost of other materials used for the same

purpose. Therefore, the taxpayers will not pay more for highways
because of this bill. Meaning the bill should be revenue neutral to the
State. However, by eliminating the cost of land filling these materials
as waste products, there is an economic benefit. If these bulky
materials are not reused, waste is all they are and there can be no
resultant savings to local governments and their taxpayers from not
burying them. Please vote yes on HB594."

Mark Nelson,
Ronan, Montana

406-429-3033

“We are pleased to support local uses for recycled products. Our
business has nine full-time employees here in Belgrade serving the
Greater Yellowstone Ecosystem. Anytime you can reduce
transportation cost, you’ll make it a more effective option. There is
economic opportunity with this bill.”

Dave Leverett, Vice-Presicent
Four Corners Recycling
Belgrade, Montana

406.570.5561




In Support of HB 594:

“This would be a great way to support glass recycling, especially for
our rural communities. Most of the state wants to recycle glass, but it
needs support and a market. We need support from government and
industry; HB 594 moves us in the right direction. Headwaters current
serves Granite, Beaverhead, and Meagher Counties, as well as the
towns of Lincoln, Choteau, Augusta, Harlowton, and Butte-Silver Bow.
There is a demand to recycle glass, we just need a demand for the
recycled glass.”

Bill Crain, General Manager
Headwaters Recycling Cooperative
406.461.5601

“My name is Wendy Weaver and I am the co-founder of the Gallatin
Zero Waste Coalition here in Gallatin County. I am writing today in
support of HB 594. It is critical that we start maximizing and reusing
our waste products in Montana instead of putting them under ground
and finding useful second life for them. This in turn will help develop
markets for recycled materials, including glass, concrete, etc. The
Gallatin Zero Waste Coalition in Gallatin County has been working
diligently to expand and promote waste reduction and recycling
opportunities, and we believe this bill would help promote these
opportunities.”

Thank you for your consideration, Wendy Weaver, P.E.

Wendy Weaver. PE. LEED AP.
Sustainability Consultant
www.greenstone-consulting.com
Bozeman, Montana




In Support of HB 594:

I support HB594, for numerous reasons. I own Helena Recycling, a
curbside recycling business location in Helena, Mt. Currently we do
not accept glass because we do not have an outlet for it. Our customers
have asked us time and time again when are we going to take glass. I
believe with HB594, it will make it possible for us to not only take glass,
but to look at other items such as old tires. These are both items that
should be kept out of the waste stream and put back into use. This will
also help create economic opportunities, including jobs, in the state of
Montana. Montana is a great state and why wouldn't we want use
recycled materials!

John Hilton, Owner
Helena Recycling, LLC
1065 Strawberry Dr.
Helena, MT 59601

406-459-8521
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The Economic and Ecological Impacts of Recycling in Montana

The Economic and Ecological Impacts of Recycling

in Montana

hroughout the United States, recycling has resulted in economic growth,

mcome growth, net job increases, long-term investment, energy savings,

waste reduction, lower production costs for many industries, and an
extension of the life of landfills. According to the California Environmental
Protection Agency, waste diversion of any type, including recycling, tends to create
twice the economic activity per ton of conventional waste disposal'. Recycling also
reduces pollution and conserves natural resources, which leads to cleaner air and
water, and it increases open space and reduces greenhouse gases. This paper will

look at the impact of recycling on Montana’s economy.

o . . vy e s
Found in the pamphlet, Is Recyeling good jor California’s Economy?.
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The Impact of Recycling on the U.S. and Other States - continued from page 3

Ohio’s recycling industry was $36,000 or $8,000 more than the state average in 2001. On an
annual basis, Ohio’s recycling industry contributes about $650 million in tax revenue to state
and local government. Ohio boasts a very large aluminum recycling program and in-state
manufacturers use the bulk of that material. It is estimated that Ohio saves about 1.6 billion
tons of greenhouse gases annually from paper recycling alone. The Ohio recycling industry
annually processes 30 million tons of materials including 16 million tons imported into Ohio
for processing and manufacturing into new products. (Recycling Means Business, pamphlet
issued by the Ohio Department of Natural Resources).

The Economic Impacts of Recycling in Montana

ike other states, Montana’s recycling sector is diverse and significant. The types of
companies in Montana that are involved in recycling are:

= City/County transfer stations

* Recycling haulers and collectors

* Retailers of recycled materials and products made of recycled materials
*  Manufacturers of recycled materials

*  Recycling processors

*  Producers and sellers of organic compost

There are a significant number of recycling collection centers in Montana, and often more
than one in the larger towns. Headwaters Recycling Co-op operates the largest number
| 'Recyele | of collection centers in the state. The Headwaters Recycling Co-op is an interlocking
r"’cyeﬁr‘l‘tfﬂrw government agreement between 13 counties. Their centers are located mostly in
ﬁ %l | central, southern and southwestern Montana. Pacific Steel and Recycling also operates
| several large recycling facilities in the state. Materials recycled at the various
collection centers throughout Montana include newspaper, office paper, magazines,
aluminum cans, steel cans, metals, glass, plastic, motor oil, clothing and cardboard.
Not every center recycles all of these materials (Recycle Montana website, http:/
recyclemontana.org/where.htm)

Establishments that currently sell recycled and re-used goods in Montana are diverse.
Montana companies sell clothing made from recovered cotton, used car parts restored from
previous vehicles, insulation made out of post-consumer products, re-tread truck tires, and
reused building materials from flooring to roofing. Three Montana companies sell Plum
Creek Lumber Company’s medium density fiberboard made from the sawdust and shavings
produced in lumber and plywood operations. Also, the Montana Chamber of Commerce and
Montana State University Extension Service sponsor the Montana Material Exchange, which
helps businesses find buyers for surplus materials and helps individuals or businesses locate
these materials.
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The Economic Impacts of Recycling in Montana - convinued from page 4

Several companies in Montana sell compost, which is made from yard and wood wastes. Other
companies in Montana offer flooring tiles made from 100 percent recycled material, carpet and
padding made from recycled materials, salvaged wood flooring, recycled paper at food stores,
and cardboard with recycled content. Numerous companies sell plastic lumber and
plastic/wood composite lumber. Other Montana companies sell toner cartridges that
can be remanufactured after use, recycled office supplies, duffel bags, CD cases,
binders, photo albums, toothbrushes, and trash bags. (2003-2004 Montana Guide
Jor Buying Recycled Products, Montana Department of Environmental Quality).

The state government of Montana purchases and uses recycled products. All of state
government letterhead paper contains 25% post-consumer content. About 89% of Montana state
government agencies use copy paper with some recycled content. About 1/3 of the envelopes
used by state agencies contain 30% post-consumer content. All coarse paper products sold
through the Department of Administration Central Stores contain from 10 to 40 percent post-
consumer content. The Montana Department of Transportation purchased 1.5 million pounds of
reflective beads for pavement striping in Fiscal Year 1999 which were manufactured from plate
glass cuttings. Remanufactured toner cartridges and trash bags with 50% post-consumer content
material were also sold by the Montana Department of Administration to state agencies.

The state program “3R’s in State Government” (which involves state agencies) recycled 2,080
tons of paper from 1996-2003. More than half of that, over 1,300 tons, was office paper. Other
types of paper recycled by state government include newspaper, cardboard and computer paper.
In 2003 alone, 3R’s recycled about 340 tons of paper. (2003 Montana Department of
Administration Recycling Report).

Overall Economic Numbers

he Recycling Industry in Montana is significant. In 2003, the industry paid over nine million
dollars in wages and benefits to approximately 300 full-time and 40 part-time employees.
Total gross revenues for the industry in 2003 were almost 90 million dollars and the average
wage per full-time job (including benefits) was about $29,000 a year, which is
several thousand dollars greater than the average wage in Montana (about
; K *3 $25,800 in 2002 according to the U.S. Bureau of Economic Analysis). These
T @N;mf totals include recycling activity at all levels including processing, collection,
remanufacturing, and sales. The totals
include the private sector, public sector and
not-for-profit entities.

The largest component of recycling in Montana is the
for-profit private sector, which is the traditional backbone
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Overall Economic Numbers - continued from page 5

for recycling in Montana. Manufacturing was the largest recycling activity in Montana and the
processing of recycled materials was the second largest activity. The total economic numbers
below were largely concentrated within several individual businesses. The approximate numbers
for 2003 are as follows:?

Full Time Jobs: 300
Part Time Jobs: 40
Wages (+ benefits)*: $ 9,330,000
Revenues: $89,120,000

* Assuming benefits to be $.15 per $1.00 wage for survey respondents who did not give benefit amounts.

The average wage (including benefits) in Montana’s recycling industry was calculated to be
about $29,000 (9,332,580/321.5 = $29,028). Total avoided landfill costs in 2002 as a result of
recycling were estimated to be $4,615,776—128,216 tons recycled which avoided landfill at a
fee of $36.00 per ton. (Brian Spangler, Montana Department of Environmental Quality). There
are also indirect positive economic effects from recycling and tax revenues collected from the
recycling industry in Montana. Estimating these numbers is beyond the scope of this paper.

Environmental Impacts of Recycling in Montana

he amount of total waste generated in Montana in 2002 was 1,194,243 tons. The amount of

waste landfilled was 1,004,635 tons or about 84% of total waste and the amount incinerated
was 13,037 tons or about 1% of total waste. The total amount of waste that was recycled was
128,216 tons or 11% of the total generated. Four percent or 48,355 tons were composted. So,
about 15% of Montana’s total waste was either recycled or composted. The 128,216 tons
recycled was reported from 12 different companies/public facilities in Montana with Pacific
Steel being the largest recycler overall. Eight companies comprised the 48,355 tons of
composted material (Montana Department of Environmental Quality, Air, Energy, and Pollution
Prevention Bureau).

In 2002, numbers were estimated for total tonnage of recycled materials in Montana. The
tonnage numbers were collected from landfills and transfer reports submitted to the Solid Waste
Department at DEQ. These numbers were obtained from landfills, transfer facilities and

2 These results were produced by a survey conducted by the Air, Energy and Pollution Prevention Bureau of the Montana Department of
Environmental Quality in the Spring of 2004. Matt Elsaesser was the principle investigator of the survey. The results do not inctude
the small number of contacts that did not respond to the survey, nor the activity of sole proprietors who are not listed or advertised as
a public business or recycling operation. Emerging companies and recycling components of large institutions are for the most part not
included in this survey. Recycling activity for this project included the cotlection, transport, processing, remanufacturing and sale of
post consumer products. It includes composting as recycling activity, but does not include wrecking yards. The list of participants to
meet these criteria was constructed using the State Database, Recycle Montana Recycling Guide, a D.E.Q. mailing list, telephone

directories and staff knowledge. The survey was conducted primarily by phone, with letters sent for some respondents by their request.




Technology Brief

A Tool Kit for Using Recycled Glass as a

Construction
Aggregate

The use of recycled glass as a construction aggregate
has been technically well-established, with over
50,000 tons used in construction projects in the state
of Washington alone. In addition, Department of
Transportation specifications in at least six states have
been amended, allowing the use of recycled glass in
road projects.

However, a continuing barrier to increased
construction use has been the lack of a single
document consolidating the primary technical research
and practical field experience to give engineers, in a
single document, all of the information they need to
specify recycled glass aggregate with confidence.

The CWC, along with Soil and Environmental
Engineers (S & EE) of Redmond, Washington, and
Re-Sourcing Associates of Seattle, has created this
recycled glass aggregate “tool kit.” The tool kit
includes case studies, lessons learned, and a summary
of the findings of several important technical studies.

Case Studies

The report uses a standard format to capture the
pertinent  experience  from  existing  projects
incorporating recycled glass aggregate. Among the
data captured for six projects in Washington and three
outside of Washington is:

* type of aggregate application

¢ location

¢ gradation

¢ material specifications

¢ volume
S — = B
NIST MEP %y ReTAP

Environmental Program

# GL-97-5

Key Words

Materials: Recycled Glass.

Performance of Glass Construction
Aggregate,

Technologies:

Applications: All unbound aggregate applications.

Market Goals: Outlet for low-value and mixed-color

recycled glass.

Abstract: A Tool Kit consolidating case studies
and research reports on glass

aggregate.

*  eConomics

* special handling procedures
* lessons learned

* contact people

The case studies develop the information shown
above for a wide variety of aggregate applications
(e.g. road base, lightweight fill, drainage aggregate,
retaining wall backfill, utility trench backfill, etc.). A
wide variety of uses are shown in order to provide
real-world experience in actual applications, and to
increase the confidence of specifying engineers that
they do not need to “re-invent the wheel” in order to
specify recycled glass aggregate in their projects.

Report Consolidation

Two major studies and several smaller studies have
analyzed the technical performance of glass as a
construction aggregate. The two major studies are
The Glass Feedstock Study, performed by Dames &
Moore consulting engineers of Seattle in 1993, and
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A New Way to Control Cracking

SAMI, which stands for Stress Absorbing Membrane Interlayer, is a surface
treatment that can be highly effective in stopping reflective cracking. SAMIs, which
have been in use since the early 1970s in Arizona, are defined as a surface treatment
that is placed prior to overlaying a road with hot mix asphalt. They are designed to
resist the stress and strain of reflective cracks and delay the propagation of cracks
through the new overlay.

A typical SAMI is constructed by spraying a thick
layer of asphalt rubber on the roadway to be
resurfaced. This asphalt rubber, which contains
20% to 30% crumb rubber, is applied at a rate of
approximately 0.6 - 0.8 gal/sy (gallons per square
yard). This is immediately covered with aggregate
at a rate of 30 - 40 Ibs/sy and rotled. This type of |
surface treatment is effective in stopping reflective
cracking for several reasons. For one, the thick
layer of asphalt rubber is very effective in sealing and waterproofing cracks.
Secondly, the addition of the crumb rubber in the asphalt gives the SAMI elasticity
that helps in absorbing the stress and strain that causes reflective cracking. Finally,
the highly adhesive characteristic of asphalt rubber greatly improves the retention of
the cover aggregate. This in turn reduces the aggregate loss during construction that
SAMI, whichstands  can occur with typical surface treatments.
for Stress Absorbing
Membrane Intertayer, In the past few years, SAMIs have beenused in Florida as well. Florida DOTs version
isasurface treatment O @ SAMI is called an ARMI, or Asphalt Rubber Membrane Interlayer. This surface
treatment has been quite effective in slowing or stopping reflective cracking in typical
overlays, and has seen wide use throughout the state of Florida.,

This tanker is preparing to applying an ARMi in Florida

thatis placed priorto

overiaying a road with
hot mix asptTait, 2 Another version of a SAMI is the SAM, which stands for Stress Absorbing
canhe highly Membrane. The SAM, which is constructed just like a SAMI, is a maintenance tool

effectiveinstopping  that is used as a final wearing course. SAMs are used like typical surface treatments

reflective cracking.  and are placed on cracked roads to extend the service life of the road. By applying a

SAM, the cracks in the old road are sealed, and a durable, flexible wearing course is
—— | 2ced on the road. SAMSs have been used in Arizona since the late 1960s.

For more information on SAMs, SAMIs, and ARMIs. contact ARTS .2

ARTS Staff:
Serji Amirkhanian, Ph.D., Director Frank Eskeidge, P.E., Assistant Directop
Kevin Vaughan, Program Adminisirator Wendy Franzese, Administrative Assistant
110 Lowry Hall, Box 340911, Department of Civil Engineering, Clemson University, Clemson, SC 29634-0911
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tions presented in ARTS Quarterly are those of the authors and do not necessarily reflect the views of Clemson University, DHEC or the City of
Clemson,
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Production of Crumb Rubber Modifier

Crumb Rubber Modifier (CRM) is the term
used to describe ground waste tire rubber
used in Hot Mix Asphalt and other paving
applications. Crumb Rubber Modifier
(CRM) material can be produced several
different ways:

* Ambient Grinding

¢ Cryogenic Grinding

¢ Wet Grinding

Each of these methods
requires that the whole tires
first be fed through a
shredder and then a
chopper to reduce the chip
size to approximately 3” to
2" pieces. Once this is
faccomplished, any one of

H the grinding processes can
%" pieces (#12mesh)  be utilized.

Ambient Grinding

Ambient Grinding requires that the CRM
be sized at ambient room temperature.
This is generally accomplished with a
series of grinders and screens to size the
material, magnets to remove any residual
steel, and some form of fiber removal
system. Ambient Grinding can produce
material ranging in size from '4” mesh 1o
#40 mesh. Ambient Grinding produces a
material with a very rough surface texture.
This rough surface texture reacts more
thoroughly with asphalt cements, thus
resulting in a more desirable Asphalt
Rubber binder.

Cryogenic Grinding

Cryogenic Grinding is similar to ambient
grinding with the exception that the waste
rubber is first cooled and made brittle with
liquid nitrogen. This cooled rubber can
then be sized quite easily with a process
similar to the Ambient Grinding process.

i

Shred-Teeh ST-500H Transportable Shredding System

Cryogenic Grinding can produce material
ranging in size from %" mesh to #100
mesh. Cryogenic Grinding produces a
material with a very smooth surface
texture which reacts less thoroughly with
asphalt cements than ambiently ground
CRM.

Wet Grinding
Wet Grinding utilizes an already ground,
coarse CRM material in a wet slurry.
This slurry is then ground between
grinding stone. This process is useful due
to the fact that it can produce a finer
material (34" mesh to #100 mesh) than
normal ambient grinding, but it still
retains the rough surface texture of a
normal ambient ground material. This
finer material with a rough surface texture
results in a very thorough reaction with
___asphalt
S Ccimncnt,
but must
be dried
before it
Bl can be
fused. 7

2mm-0.5 mm (#10-35mesh} 0.5 mm (#35 mesh)
Tire Chip photos used with permission of RUMAL.
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INDUSTRIAL BY-PRODUCT USE IN HIGHWAYS and ROADWAYS

onin the United States
800 million metric tons of virgin
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EVALUATION and ASSESSMENT of OPPORTUNITIES

The materials matrix represented in Figure 1.0 prepared by the industria
Resources Councll, shows six major groups of by-product materiais in the

column headers, with the rows as potential applications.

The industrial by-products are divided into six major groups:
Coal Combustion Products

fron and Steel Slag Products

Foundry Slags and Sands

Tire Derived Rublber Materials

Recycled Concrete Materials

Paper Production Materiais

& ® % ¥ & @

Check marks indicate that a particular material-application combination has
been used successiully, and that adequate data are available 1o prepare
a description of the physical and chemical properties of the material and
to describe the design requirements and performance records for one or
maore specific applications.

Omission of a particuler material-application match in this matrix is not to
be construed as a prohibition against its use; rather, omission indicates that

either the materlal-application combination was inappropriate or that insuf-
ficient Information was avallable to provide usefu/accurate guidance.

Recycled Tires

Recycled Course Goncrete Agoregate

Electic Arc Fumace Slag




